
cases in which I have followed the above technic
implicitly, the results have usually been better than
anticipated. I am still looking for one of the non-
spore bearing pathogenic bacteria which will stand 0.25
per cent, tricresol for twenty-four hours at 37 C. with¬
out losing its powers of reproduction. I have not
experimented with the fungi, but am now experiment¬
ing with the tubercle bacillus along these lines. An
unheated tuberculin similarly prepared may possibly
give the same good immunizing results obtained by the
use of living virulent tubercle bacilli by Trudeau, Neu-
field, Webb, Williams and Barber, Theobald Smith
and others.

The above amounts of members of the phenol
group do not interfere with such a delicate immunity
reaction as complement fixation and probably have
little or no influence on such reactions in vivo. This
method of removal of vegetative powers might also
be applied to sensitized vaccines;

CONCLUSION
Vaccines should not be heated above 37 C. but their

vegetative powers should be destroyed by some method
which does not change their immunity reactions from
those of living bacteria. A method which is appar¬
ently successful with most micro-organisms is the use
for this purpose of 0.25 per cent, tricresol solution
for twenty-four hours at 37 C. Probably any mem¬
ber of the phenol group in the same bactericidal con¬
centration would be satisfactory.

317 Penn Street.

THE PROBLEMS OF GRADUATE MEDICAL
INSTRUCTION

HORACE D. ARNOLD, M.D.
Dean of the Graduate Medical School of Harvard University

BOSTON

The subject of graduate medical instruction is
attracting much attention at the present time and is
becoming a very important problem in medical educa-
tion. When, ten or more years ago, the medical pro-
fession began to give serious attention to the problems
of medical education in this country, acting through
its most representative body\p=m-\theAmerican Medical
Association\p=m-\effortsfor improvement were naturally
directed first to the medical schools themselves. You
all know how much the Council on Medical Education
has accomplished in the ten years since it was organ-
ized, in establishing high standards for medical schools,
in forcing many of the poorest schools to close their
doors, and in making better schools of those that
remain. While much still remains to be accomplished
in this direction, the problem of the proper training
of medical students may be regarded as practically
settled.

The most important problem to-day is that of
improving the knowledge of those who are already
engaged in the practice of medicine. Many of them
have received a very inadequate training, and from
the point of view of the public welfare it is as impor¬
tant that these physicians should become better trained,
as it is that those about to enter the profession should
be well trained.

Recognizing the importance of this problem, the
Council on Medical Education has undertaken a

Part of an address before the Harvard Medical Society of New
York, Nov. 28, 1914.

study of the present status of graduate medical teach¬
ing, with a view to making suggestions for its improve¬
ment. It recognizes the need of adequate opportuni¬
ties for graduate medical study, not only because
many members of the profession wish for such oppor¬
tunities, but because they are essential for the public
good. This aspect of the problem, the relation of
graduate medical teaching to the public welfare, has
received altogether too little attention. We have
looked at the subject too exclusively from the point
of view of academic teaching. It is commendable to
encourage students to carry their studies to the limits
of knowledge in any subject, and it is a worthy ambi¬
tion to have the most complete equipment and facil¬
ities for such studies. But after all is not the real
underlying spirit of our universities a desire to be
of service to the community? Do they not aim to
furnish the inspiration that will improve the condi¬
tion of mankind, and raise the standards of civiliza¬
tion ? We have been so fully occupied with the details
of medical instruction, and with the difficulties of
keeping pace with the growth of medical knowledge,
that we have given little thought to this deeper prob¬
lem of public service. Yet the possibility of public-
service should be one of the strongest arguments to
induce medical schools to take up graduate teaching,
and it should influence the line of development of
this work.

Returning to the problem of the physicians who
have had an inadequate training, where shall they get
adequate opportunities for further study? To a cer¬
tain extent it is practicable for them to attend the
regular exercises given in the undergraduate schools,
especially the didactic lectures and the clinical demon¬
strations before a class. The presence of graduates
at such exercises does not interfere with the regularinstruction. This is not true, however, when we come
to consider individual instruction in section teaching.As a rule it is inadvisable to admit graduates to sec¬
tions of undergraduate students, because the graduate
should have special instruction, adapted to his individ¬
ual needs, and this can be given only at the sacrifice of
time which should be given to the regular students.
Furthermore, few graduates can afford to give the
amount of time that would be required to pursue the
studies, as arranged in the curriculum of a medical
school. Courses should be provided which are espe¬cially adapted to their needs.

The poorly trained men need elementary courses,
not advanced courses. Should the medical schools
provide such courses? Should elementary courses of
this character be provided in graduate medical schools ?
Or should schools be organized for the special pur¬
pose of giving courses of this grade to graduates?
There are advantages to each of these plans, and dis¬
advantages as well.

Various independent schools for graduates have
been organized in the past. They vary from good to
very bad. Some are clearly commercial in type, and
are carried on for the direct or indirect gain of the
instructors. They are as objectionable as the worst
type of proprietary medical schools that formerly flour¬
ished in this country, and there is equal reason whythey should be abolished.

The existence of such schools shows the weakness
of the plan of independent schools. There is the same
need of high standards in graduate medical teaching
as in the best undergraduate medical schools. The
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good independent schools suffer by being placed in
the same class with these poor schools, and they
should, for their own reputation, seek affiliation with
good medical schools or with universities. It is true
that in the past medical schools and universities have
generally shown so little interest in graduate medical
teaching that it has rarely been practicable to secure
such affiliation ; but these institutions are beginning
to recognize their obligations in this matter, and such
affiliation should be more feasible in the future. In
the near future I think we shall see the best of the
independent schools securing such affiliation, and as
more medical schools take up graduate instruction,
the independent schools which are below standard will
become unprofitable and will cease to exist.

And so we come back to the question whether ele¬
mentary courses for graduates should be giveit by
medical schools or by graduate departments of med¬
ical schools. This question in turn raises a question
as to the scope of graduate medical teaching. Should
it include only advanced courses, or may it also include
elementary courses ? From an academic point of view,
the graduate medical school would naturally give
courses more advanced than those offered in the med¬
ical school. But even in the department of arts in
our universities we do not find a sharp dividing line
between undergraduate and graduate courses, and it
is often necessary to allow students who are registered
in the graduate school to take courses that are clearly
recognized as of undergraduate grade. The question
whether elementary medical courses for physicians
should be given by the graduate school or by the
undergraduate school is a matter of convenience of
administration rather than of principle.

Notwithstanding these considerations, it is useful
to distinguish those advanced courses, which a grad¬
uate school ought to give, from the more elementary
courses, which it may give as a matter of convenience.
I would suggest therefore that the term "graduate
medical course" be understood to mean a fourth-year
elective or a course of still higher grade ; and that
courses of a lower grade, but outside the regular
curriculum of the medical school, be designated "poly-
clinic" courses. (I use this term for lack of a better
one, and would welcome a better name.) For the
sake of avoiding confusion, I hope that the term "post¬
graduate" will gradually be dropped.

On this basis a medical school might offer graduate
courses, or polyclinic courses, without organizing them
as a separate department. It might develop a grad¬
uate department or school, or it might develop a poly¬
clinic department or school. If a graduate department
is organized, this might, as a matter of convenience,
take charge of the administration of polyclinic courses.

What should be done will depend on the conditions
in each individual school. I believe, however, it is
a matter of public duty for all good medical schools
to consider seriously what they can properly do in
the way of graduate or polyclinic teaching.

A cardinal principle in the consideration of this
problem is that a medical school's first duty is to pro¬
vide adequate undergraduate teaching. Until this is
satisfactory, the school should bend all its energies
to the improvement of its undergraduate course. It
follows, as a matter of course, that Class C and Class
 schools should not undertake teaching of this sort.
A question arises as to how far Class A schools should
enter this field. It should be remembered that only
the schools in Class A+ are now considered by the

Council to be acceptable without qualification. Class
A schools need improvement in certain respects,
although they do not need such general improvements
as those in Class B. It would be wise then for Class
A schools to endeavor to attain or to approach as
near as possible to the standards of Class A-f-. They
should therefore guard against any dissipation of their
energies in graduate teaching. This is especially true
of those schools which rank low in Class A. The
better schools of this class might undertake graduate
or polyclinic instruction during the summer vacation ;
or some departments might do this during that part
of the school year when they are not engaged in
undergraduate teaching.

In the latest classification of medical schools there
are twenty-nine schools in Class A-f- distributed in
twenty states. For various reasons not all of these
can wisely undertake graduate instruction on an
extensive scale at the present time. It is desirable,
however, that all of these schools should consider the
problem seriously, and "that as many as possible should
become centers for giving practicing physicians a bet¬
ter training as well as for training undergraduates.

A considerable number of these schools are already
doing work of this character, although very few have
organized separate departments or schools for the pur¬
pose. It should be clearly understood that valuable
work in graduate teaching can be done without such
formal organization. It is the quality of the work
and not the quantity that is important. Many of these
schools can at least offer to qualified students oppor¬
tunities for advanced study in connection with the
research work which is carried on in various depart¬
ments. One service which the Council on Medical
Education can render is to collect data about oppor¬
tunities of this sort and publish this information. It
will then be available for those who seek such oppor¬
tunities for study. Many students go abroad to study
because they do not know about the opportunities
which lie close at hand in this country, and they have
no ready means of gaining this information.

The standards of graduate instruction should be
just as high as those of undergraduate instruction.
Therefore a school which is uniformly poor would
not be acceptable for graduate teaching. But some
schools, which do not rank high when attempting to
give a complete medical training, may have some

strong departments, which are as good as those of
high-grade schools. Graduate teaching by these
departments would be acceptable. Therefore some of
the poorer medical schools might well consider the
proposition of a change to graduate teaching, pro¬
vided they limited the field of such teaching to those
subjects in which the instruction would be on a par
with that in the best medical schools. Such schools
would generally become polyclinic schools. They
should seek affiliation with medical schools of high
standing, for only in this way can they wipe out tha
stigma of their previous low rank.

The limitation of the field of graduate teaching to
those subjects which can be well taught is an impor¬
tant consideration also for the independent "poly¬clinic" or "postgraduate" schools which now exist.
Some of these schools have developed certain depart¬
ments so that they will compare favorably with those
of very good medical schools ; yet, in attempting to
cover the whole field of medicine, they have other
departments so poor that the school as a whole must
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take very low rank, when compared with regular med¬
ical schools. Again, we may find in some of these
strong departments excellent teachers, who stand very
high in the estimation of the profession ; while in the
same faculty are instructors who would be ranked as

incompetent teachers by a low-grade medical school.
Now that attention is being directed to standards of
graduate instruction, and to the relative standing of
these schools, the best men cannot afford to stay in
such company. It necessarily follows that these
schools must reorganize—perhaps on a more limited
scale—or they must suffer a distinct loss of reputa¬
tion. Such reorganization would greatly facilitate that
affiliation with good medical schools which the inde¬
pendent polyclinic and graduate schools should seek.
Naturally such changes cannot be brought about at
once, but it is time that they be given serious con¬

sideration.
Let us pause a moment and summarize the ideas

which have been advanced. Graduate medical instruc¬
tion is one of the most important problems of med¬
ical education to-day. It is of great importance for
the public welfare, because it aims to give a better
training to those who are now practicing medicine.
It therefore deserves careful consideration by our best
medical schools. Graduate teaching should be on the
same high plane as undergraduate teaching, and it
should be attempted only so far as it can be placed
on this plane. It should be under the control of good
medical schools, or of universities ; for this is the best
way to maintain proper standards. The best inde¬
pendent schools which give instruction for graduates
will probably be able to secure, in the near future,
affiliation with good medical schools. The others will
be forced by public opinion to reorganize and to raise
their standards. Otherwise they will suffer in pres¬
tige and will become unprofitable. Instruction for
graduates must be adapted to the students previous
training and experience. Therefore it may range from
very elementary courses to the most advanced research
work. It is useful to distinguish the advanced courses
from those of undergraduate grade ; therefore the
terms "graduate course" and "polyclinic course" are

suggested. Any good medical school may offer to
graduates as much or as little as it chooses in this
broad range of studies, provided it is good work of
its kind.

We may now consider briefly a few general topics
in connection with graduate teaching.

ADMISSION REQUIREMENTS
There can be no uniform minimum admission

requirements of an educational nature, as in regular
medical schools. For the benefit of the public any
earnest, reputable practitioner, who is licensed by the
proper authorities to practice medicine, should be
able to find somewhere an opportunity to improve his
medical knowledge. This does not- mean that he
should be allowed to enter every graduate or poly¬
clinic school, but that some schools should give
courses to which poorly trained physicians may be
admitted. It should be recognized that these schools
are performing as useful duties as the schools which
offer only advanced courses. The admission require¬
ments in different schools will therefore vary with
the kind of courses offered. The only general prin¬
ciple should be that each individual must have an ade¬
quate preparation for any course to which he is
admitted.

CERTIFICATES
It is generally recognized that there are serious

objections to the custom, which has been common in
the '"postgraduate" schools, of granting elaborate
diplomas after short or inadequate courses. Such a

diploma or certificate is likely to deceive the public,
who may regard it as equivalent to a degree. People
are easily led to believe that the possessor of such a

certificate is a full-fledged specialist in a subject men¬
tioned in the certificate. Unscrupulous physicians take
advantage of this fact, and no one brings more dis¬
credit on the medical profession than these poorly pre¬
pared, so-called "specialists." The better "postgrad¬
uate" schools acknowledge the existence of this evil
and are ready to join in a movement for its eradi¬
cation.

At the Harvard Medical School, before the grad¬
uate school was organized, this custom prevailed of
granting a certificate for attendance at single short
courses. The certificate was unpretentious in form
and it often provoked severe criticism from those who
wanted it for advertising purposes ; consequently the
evil results were avoided in part. When the adminis¬
trative board of the graduate school considered this
problem, it recommended a radical change of policy,
and its recommendations were adopted by the faculty
of medicine. Since Oct. 1, 1912, certificates have been
granted only after four months of continuous work,
which has occupied the whole day. This is equivalent
to a half-year in the undergraduate school. In addi¬
tion to this, candidates for certificates must announce
the fact that they are candidates at the beginning of
their course, they must be accepted as candidates by
the administrative board, and they must choose a sys¬
tematic course of study which receives the board's
approval. If their work in the individual courses is
approved by the instructors, they are then eligible for
an examination. The administrative board will grant
a certificate only after this examination has been
passed successfully. A student's previous medical or
scientific training and experience are considered in
deciding whether he may be accepted as a candidate
for a certificate.

Under these regulations the school is warranted in
setting its stamp of approval on the successful can¬
didates. The certificate was properly given the form
of a diploma, and it is signed by the dean and the
members of the examining board. In the past two
years, out of more than one thousand students onlysix have received a certificate. The average lengthof the course of study of these men was between six
and seven months. The faculty of medicine has
recently adopted the further recommendation of the
graduate school, that after June 1, 1915, the time
requirement for the certificate be increased to eightmonths. This will make the work required equivalent
to one year in the undergraduate medical school.

What shall be done about students who attend for
a shorter period and wish a testimonial or a state¬
ment about their work ? We have met this problem
by granting an "official statement." This is a type¬
written statement on the regular letter-head of the
school. It is given official standing by the signature
of the dean or the secretary. It is a plain statement,
attesting the fact of attendance, the duration and
character of the course, and any other essential facts,
including the marks in any authorized examinations
the student may have taken.
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When these regulations about certificates and official
statements were adopted, we were naturally interested
to see whether the effect would be to lower the number
of students. If the regulations have kept students
away, other attractions have more than offset the loss,
for our numbers have shown a gratifying increase.
We believe that it is practicable for the better "post¬
graduate" schools to adopt similar requirements, on
the basis of four full months of study as a minimum
requirement for a certificate.

STANDARDS FOR GRADUATE MEDICAL SCHOOLS
On what basis may approval of graduate medical

schools be granted? Not on admission requirements,
for reasons already stated. Not on the requirementof a definite period of attendance, for such a require¬
ment would materially limit the usefulness of the
school. However much we may wish graduates to
take long courses, the fact remains that after they
have established themselves in practice they can sel¬
dom leave for more than a short period of study. We
should encourage them to improve their medical knowl¬
edge, even if they can get only ajittle at a time. Phy¬
sicians in the neighborhood of graduate medical
schools should even be encouraged to take single exer¬
cises, as occasion offers, from time to time. Again,
we cannot base our approval of an institution on the
number of subjects in which it gives instruction, for
some of the best instruction will be given in institu¬
tions with a special, limited field.

Approval of these schools may be based fairly on
three factors : first, and most important from this
point of view, the adoption of satisfactory regulations
about granting certificates ; second, the limitation of
the field of work to subjects in which the equipment
and facilities for teaching are equal to those of
approved medical schools ; third, a guarantee of the
quality of instruction by the existence of a corps of
instructors who would be acceptable in an approved
medical school.

STANDARDS IN SPECIALTIES

The problem of establishing standards of prepara¬
tion in the various specialties is attracting much atten¬
tion at the present time. It is a complex problem and
one that is difficult to solve, yet it is becoming more
and more important for us to reach a sensible solu¬
tion. It is not my intention to discuss this problem
on this occasion, but merely to point out that the grad¬
uate medical schools are concerned in its solution.
Any standards which may be adopted must insist on a
certain amount of systematic advanced instruction.
Such instruction can best be organized in graduate
medical schools. Therefore the establishment of
standards for these schools is an essential part of the
solution of the problem of standards in the specialties.

HIGHER DEGREES IN MEDICINE

By this we mean degrees that are higher than that
of Doctor of Medicine, and for the acquirement of
which the degree of M.D. will be a prerequisite. Here
is another important problem that is being forced on
us. It is a natural development from the problem of
standards in the specialties. If, after graduation, a

student has pursued advanced studies for a sufficiently
long time, so that he is especially proficient in his
chosen subject—in arts, in many of the sciences, and
m some professional lines—he is granted a special
degree to attest his proficiency. Why should he not
receive similar recognition in medicine? From the

point of view of the health and benefit of the com¬
munity, the recognition of special skill or training in
medicine is fully as important as in the other subjects
in which such recognition is granted.

The universities are recognized as the authorities
most able to establish proper standards for advanced
study in medicine. Therefore, it is desirable for them
to grant such higher degrees. Some universities have
already taken a definite stand in this matter. As
stated above, the subject is under consideration at
Harvard. No one is warranted at present in making
a definite statement as to what the decision will be,
but it seems likely that Harvard will adopt the plan of
a single advanced degree in medicine, and that in the
degree mention will be made of the special field of
medicine in which distinction has been won. This
usage would be similar to that in the case of the degree
of Doctor of Philosophy.

The subject of higher degrees in medicine has been
selected by the Council on Medical Education as a

topic for discussion at its next conference, in Febru¬
ary. It is hoped that this discussion may help toward
a general agreement as to what is best to be done in
this matter.

THE TREATMENT OF HEMORRHAGE BY
INJECTION OF BLOOD

ARTHUR H. CURTIS, M.D.
CHICAGO

Those who have investigated its therapeutic possi-
bilities firmly believe that blood and derivatives of it
are of value in the treatment of persistent hemorrhage.
Yet there is a surprising failure on the part of the
profession to utilize thoroughly this means of treat-
ment, and, in view of this fact, it seems desirable that
certain features of interest be made the subject of
special consideration.
I. SIMPLE AND SATISFACTORY METHODS FOR BLOOD

INJECTION
Those who believe that blood constitutes a valuable

remedy in the control of hemorrhage either advocate
serum from the lower animals or tend to employ a

needlessly elaborate technic when human subjects fur-
nish the supply.

The use of serum from the lower animals is subject
to some objection \p=m-\it may not be available when most
desired, anaphylactic reaction is always a possibility,
there is some danger of tetanus, and when preserved
there is a tendency to contamination as well as possible
loss of efficiency because of age.

If human blood be used it is my belief that whole
blood possesses the beneficial qualities common to
serum or other derivatives and that it does not contain
elements which are more likely to be harmful to the
patient. This belief is upheld by clinical results.

The methods commonly employed in the preparation
of human blood after withdrawal from the donor con¬
sist in allowing it to stand until the serum separates,
or in centrifuging in case of urgency. The serum is
then injected subcutaneously or intramuscularly. A
more simple and regularly successful technic, and one
which reduces danger of infection to a minimum, con¬
sists in injecting whole blood into the patient immedi-

From the Memorial Institute for Infectious Diseases.
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